Fast urbanization leads to several challenges in many cities all over the world. Thus, urban innovation is considered a common approach to deal with such questions. Although technologies are important factors in urban innovation, the development of technologies over time, how they affect urban innovation, in which relationship they stand to each other, and how they can be evaluated in a system approach are still not clear. To answer these questions, in our study, a Technology-DNA (T-DNA) is applied to US patents, which represent the most developed market in the world. Our paper provides some theoretical points in urban innovation and a systematic classification of technologies in this field based on patent classes. In addition, this research shows technological drivers in different system levels in urban innovation, especially in the super-system (representing city infrastructures) in detail. Therefore, it may help researchers, managers, politicians, and planners to focus on important technologies and to integrate technological drivers in urban innovation in their plans.
Recently, in order to improve their living conditions, more and more people expect to move from the countryside to the cities. This fact has led to a considerable increase in urban population in the world [1] [2] [3] . According to Shahidehpour, Li, and Ganji [3] , the number of people living in urban areas rose from 1 billion (about 30% of the world population) in the 1950s to approximately 3.9 billion (over 55% of the total population) at present. It is predicted that this number may reach 6.5 billion, which will make up about 70% of the global population, in 2050 [4] . Thus, the whole world is facing extremely fast development of urbanization which places an excessive burden on city infrastructures to satisfy a huge number of people's demands for 'energy, water, transportation, education, healthcare, and safety' [5, 6] . As a matter of fact, although only about 5% of the total land mass in the world is occupied by cities, people in urban areas consume 75% of natural resources and emit 70% of greenhouse gas of the whole world [3] . That is the reason why urbanization creates serious problems such as: air pollution; traffic jams; inadequate resources; issues in waste management, health care, or downgraded facilities [7] [8] [9] ; and natural disasters [10] . Furthermore, the expansion of urban areas into rural ones to gain more spaces for their large population, streets, businesses, manufactures, etc. results in several problems in the countryside like poor balance of natural habitats, increases in traffic, noise, and pollution [8, 11] .
Hence, to cope with such shortcomings, it is recommended to apply urban innovation-integration of many innovations to develop city infrastructures for sustainable development [3] . Urban innovation 
Technologies as Drivers for Urban Innovation Visions
Han et al. [8] show the picture of a sustainable urban future in several fields. Firstly, in traffic management system, there should be some crucial changes: transformation of normal cars into hybrid cars, electric cars, or fuel cell cars' to reduce air pollution; improvement of public transportation systems; and additionally, Shahidehpour, Li, and Ganji [3] give a supplementary idea that development of 'vehicular wireless communications including vehicle-to-vehicle and vehicle-to-infrastructure' to help drivers communicate with each other and with traffic controllers to be aware of current traffic situations so that drivers can avoid traffic jams and other traffic problems. Secondly, in buildings, some special devices and materials would be used to decrease the usage of energy, to suit the city's weather and to make buildings more durable. Thirdly, in industries, energy from moving water, wind, the sun, and gas from animal waste (renewable resources) should be used instead of fossil fuels. Last but not least, Han et al. [8] also suggest generating 'green belts' between urban and rural areas to save farming lands and to develop the business model which buys agricultural products in the countryside, processing them to suitable goods, and providing the cities with those goods.
In general, Nam and Pardo [7] claim that all factors such as technologies, citizens, government policies, and the context of each city form the success of urban innovation. In other words, in urban innovation process, with the inspiration of technologies development, city administrators control citizens' activities, share information of the city with people as well as cooperate with technology researchers and practitioners to obtain urban sustainability by making city infrastructures modern [3] .
In particular, city administrators arrange all information obtaining from smart sensors and then they manage, optimize and carry out all technological applications in the field of urban innovation to improve city infrastructures and to satisfy citizens (top-down approach). At the same time, citizens also have an active role in identifying features of smart city infrastructures and cooperating with the government to create necessary activities, buildings, equipment, services, and innovations (bottom-up approach) [3] . However, both such sides of this approach should be kept in balance due to the rule, which is called 'ethero-organization'-a significant indicator to make cities more flexible, smart and adaptable to changes [21] . In order to do so, Shahidehpour, Li, and Ganji [3] point out that it is necessary to prepare a holistic urban plan for urban innovation as it will make all city infrastructures more efficient and interdependent to enhance the resilience and efficiency of energy, to reduce pollution, to increase the use of renewable resources, and finally to obtain urban sustainability.
As can be seen easily, the above-mentioned goals cannot be completely achieved without conflicts. For this reason, methods from multi-criteria decision making, such as the analytic hierarchy process (AHP) [22, 23] are recommended to be used. 
Research Methodology

City infrastructures
Technologies as Drivers for Urban Innovation Visions
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Research Methodology
To answer the basic research questions, we suggest the use of a Technology-DNA (T-DNA) approach and the semantic analysis (applying term frequency-inverse document frequency).
Firstly, according to Roepke and Moehrle [24] , T-DNA, a technique developed by analogy with the DNA-sequence of creatures, is a new measure to investigate technologies by using patent classifications. For a T-DNA, a system structure needs to be defined, comprising the system itself, its sub-system, its super-system, and its associated system. Moreover, patent activities are also grouped based on those system levels. The study is implemented in the overall picture of related technologies to obtain new understandings and complete perspectives on such technologies' evolution through a series of dominant system level over years and features of each system level. Doing so, the development of a system (in this case urban innovation) can be explained not only by its own movements, but also by influences from other system levels driving the system.
Bellgran and Säfsten [25] propose some perspectives in the system levels, including hierarchical ones: A system is in the relationship of other systems (sub-system or super-system), and each system level is the sub-system of a bigger one. In the method of T-DNA of Roepke and Moehrle [24] , the hierarchical relationship of the super-system, the core system, and the sub-system in the four system levels as referred to above is clearly expressed.
•
The core system level is seen as the central part of the technology sector which is needed to be analyzed in the research and this system level leads to the occurrence of the others. In our case, we focus on construction, so we interpret buildings as the core system level.
The sub-system level is composed of many parts which combine with each other to form the core system level. In this paper, the sub-system level is buildings' parts as Bonev, Wörösch, and Hvam [26] propose that the building is the system containing various components such as door, window, foundation, plinth, roof, floor, wall, etc. • The super-system level includes super-ordinate technologies, and the super-system level operates as the surroundings of the core system one. In buildings, the super-system is the buildings' embedding environments such as energy supply, infrastructure for transportation, or communication technologies.
Technologies in the sub-system, which are parts of the core system, affect the development of technologies in the core system. And in turn, the core system makes technologies in the sub-system changeable by creating changes in the market. In addition, the core system and the super-system have the same relationship.
The last system level in T-DNA, the associated one, is not in the hierarchy. It contains technologies that may not be components of the technology sector which is being researched but remarkably influence the activities of this sector. Construction machines/tools and materials are elements of the associated system of construction centered on buildings.
Hence, the four system levels in T-DNA are interrelated and affected by the environment, so perhaps the dominant system level is not the same over the years. T-DNA uses the annual number of patents to identify which system level has the highest volume in each year and then to find out T-DNA which is the sequence of dominant system levels. Furthermore, not all patents in each system level are used directly in the development of urban innovation. For instance, patents in electricity and communication may deal with inventions on power supply lines for electrically-propelled vehicles, which could be used in cities, but not exclusively.
In our paper, we apply the method of T-DNA to urban innovation (reflected in construction centered on buildings), using the following four steps: (i) We define the system levels based on CPC, assigning different patent classes to suitable system levels which are coded with letters A, B, C, or D (representing the super-system, the core system, the sub-system, and the associated system, respectively). (ii) We search granted US patents for those classes in the US PatFT applying in the period from 1976 to the end of 2018. Granted patents are accepted by USPTO and they are more reliable than patent applications. Besides, instead of granted date, we use the application date as it is a good factor for the time of invention [27] . (iii) We arrange all patents and assign DNA codes according to years, striving for the most influential system level. (iv) We go in detail in the super-system level and look for different growth rates of its different elements.
Secondly, as Moehrle, Wustmans, and Gerken [28] suggest, the semantic analysis: term frequency-inverse document frequency (tf-idf) is applied in particular to the core system in order to identify important concepts in this system level and then, to explore new fields of buildings related to urban innovation in the four latest years (2011 to 2014) in comparison with the whole time frame (1976 to 2014).
Data Source
In order to generate our data set, the method of T-DNA is adopted to patents on construction in the US for creating the four system levels. Then, the disaggregation of the super-system, sub-system and associated system will be demonstrated. Finally, we analyze important terms in the core system by means of the tf-idf measure.
The Process of T-DNA of Patents on Construction in the US
We apply the T-DNA which was mentioned in Section 4 step by step.
Step 1: Coding Patent Classifications
The classification system of patents that the US is currently using is CPC, so the definitions of each system level in construction will rely on CPC. Due to the large number of keywords connected to buildings, the keyword search method is rejected. In this paper, we suggest reading all sections/classes/subclasses and so on in the CPC scheme and arranging relevant ones in each suitable system level of urban innovation reflected in construction patents. The list of CPC classifications for the four system levels are expressed in Appendix A. And in order to check reliability, this step must be performed in many times.
Step 2: Searching Patents and Organizing Patents to the Four System Levels
In this step, after related patents are searched, all of them must be double-checked to test how precise they are. Finally, "clean" patent counts of each system level will be showed.
•
Search patents
All relevant patents to the list of CPC sections/classes/subclasses presented in Appendix A are searched in the data source of US PatFT from 1976 to 2018 based on their application dates. Moreover, the number of granted patents changes day after day, so this research focuses on only patents which have been applied from 1976 to 2018 and issued till 31 December 2018. There are 2,312,097 patents in all system levels of buildings in the US (based on the collected data in January 2019). Additionally, the number of patents in the super-system (code A) has been dominant in the researched period (2,119,968 patents). Besides 9,505 patents; 116,801 patents and 65,823 patents are also found in the core system (code B), the sub-system (code C), and the associated system (code D), respectively.
•
Check the super-system
As the super-system level includes a huge number of patents, it is needed to investigate its patents' information to conclude if all CPC sections/classes/subclasses in this system level (Appendix A) are relevant or not. Ten patents in each CPC section/class/subclass of the super-system in Appendix A are selected randomly. Then, if less than five relevant patents in ten selected patents are found in any Sustainability 2019, 11, 6966 7 of 26 section/class/subclass, the corresponding one(s) will be removed. As a result, B61B, B64F, B65F, E21, Y02T, Y02W 30/00, and Y02W 90/00, which are highlighted in grey color in Appendix A, should be deleted from the list. The new patent counts of each system level after refinement of the super-system are demonstrated in Table 2 . In addition, Figure 2 also shows the development of patent counts in each system level year over year since 1976. As there is the time period between application and grant of a patent, which is normally 3 to 5 years [28] , patent counts from 2015 forward are not complete. Hence, next steps will process the data till 2014. •
Calculate precision
Last but not least, the precision should be calculated in all patents of the four system levels. Precision is the proportion of the number of relevant documents to the total number of retrieved documents [29] .
Precision = Nretrieved relevant/Nretrieved
(1)
The number of patents is too large for a complete manual evaluation. For this reason, we take samples to check precision. The sample size is decided based on the formula that Israel [30] mentions. : the expected level of precision In this case, the sample size is calculated to check again the found data, so it is not a conservative case and the sample size is not needed to be too large. Hence, assume that:
10% of population accepts the practice, so p = 10% and q = 90% 95% confidence level, so Z = 1.96 and e = 10% Thus: 
Similar calculations lead to similar results for all system levels. We distribute the sample over time. All retrieved patents in each year for each system level will be randomly chosen and checked to look for relevant patent counts and to conclude precision. The precision of the four system levels is quite high (from 54% to 78%), so data in Table 2 after refinement is accepted.
Step 3: Creating T-DNA (Both Relative and Absolute Values)
T-DNA by absolute values is identified by patent counts of each system level in Table 2 . This is a way to compare the contributions of each system level to buildings every year. In this case, patent counts in the super-system have always been the dominance in the whole period from 1976 to 2014. 1976  1978  1980  1982  1984  1986  1988  1990  1992  1994  1996  1998  2000  2002  2004  2006  2008  2010  2012  2014 2016 2018
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Calculate precision
The number of patents is too large for a complete manual evaluation. For this reason, we take samples to check precision. The sample size is decided based on the formula that Israel [30] mentions.
n 0 : sample size, Z : the value correlating to the confidence level required, p : the predicted proportion showing the attribute of the population q : 1 − p e : the expected level of precision
In this case, the sample size is calculated to check again the found data, so it is not a conservative case and the sample size is not needed to be too large. Hence, assume that:
10% of population accepts the practice, so p = 10% and q = 90% 95% confidence level, so Z = 1.96 and e = 10% Thus:
Step 3: Creating T-DNA (Both Relative and Absolute Values)
T-DNA by absolute values is identified by patent counts of each system level in Table 2 . This is a way to compare the contributions of each system level to buildings every year. In this case, patent counts in the super-system have always been the dominance in the whole period from 1976 to 2014. This is easily understood as this system level is related to many fields of technology. Therefore, T-DNA by absolute values of construction in the US from 1976 to 2014 is constant (with code A in all years).
Nevertheless, T-DNA by absolute values could be added by T-DNA by relative values. Relative values show the distribution of the patents in each system level over time. So T-DNA by relative values should be carried out in order to find out how each system level has developed year after year by comparing their relative values among years (the number of patents on each system level in each year divided by the sum of patents in such system level in the whole time). Thus, according to the result of Table 3 , T-DNA by relative values of the construction industry in the US from 1976 to 2014 is changing over time. The T-DNA by relative values shows the code which had the dominant contribution in each year from 1976 to 2014. 
Disaggregation
The super-system, the sub-system, and the associated system will be divided into smaller elements to see the development of each field in each system level. The list of CPC sections/classes/subclasses in each system level in Appendix A is classified into some categories (Appendix B). The core system level is not in this disaggregation because it is already on the lowest aggregation level. Later on, T-DNA by absolute and relative values are presented for the super-system to learn about them in detail. The data for the sub-system and the associated system can be found in appendices.
•
The super-system Again, based on Table 4 and Figure 3 , it is easy to specify T-DNA by absolute values of the super-system, which is constantly 6 since the number of patents in electricity and communication has always been dominant in this period. And relative values are also presented in Table 4 in brackets. In Figure 3 , we use the logarithmic scale for the patent counts because of two reasons. First, it separates better visually between the different technologies and second, it shows the growth rate in a linear way.
The sub-system Patent counts of each element of the sub-system are presented in Appendix C and Figure 4 . Similarly, T-DNA by absolute values of the sub-system is constantly 3 since the number of patents in door, window, lock, etc. has always been dominant in this period. And the relative values and T-DNA by relative values of this system level, which are also showed in Appendix C (relative values in brackets), is changing over time as well. Again, we use the logarithmic scale in Figure 4 according to the arguments given above.
The associated system Appendix D and Figure 5 express the number of patents of this system level in this period. T-DNA by absolute values is constantly 2, and T-DNA by relative values is again changing all the time (Appendix D with relative values in brackets). Again, we use the logarithmic scale in Figure 5 according to the arguments given above. 1 The absolute values are in the first column of each element. 2 The relative values are put in the other with brackets. 3 The dominant code belongs to relative values. 1,000,000
Traffic (1) Water and hydraulic engineering (2) Treatment of waste (3) Light (4) Heat/cool air (5) Electricity and communication (6) Climate change and environment protection (7) Others (8) Elevator, walkway (4) Others (5) 1,000 10,000 
Important Terms in the Core System
According to Moehrle, Wustmans, and Gerken [28] , we take out bi-grams (two-word concepts) in the window size of four (combining each word with another one in each four adjacent words in succession) from the full text of each patent of the core system in the period of 1976 to 2014 and from 2011 to 2014. This is implemented after cleaning patent data by removing punctuation marks and stop words as well as transforming all words into their basic forms. After that, tf-idf for each discovered bi-gram is calculated. This is a measure to emphasize concepts which usually appear in a small number of patents but are not common in the whole set of patents. The higher this measure is, the more interesting such concepts are.
tf ij : term frequency of the concept i in the year j; idf ij : inverse document frequency of the concept i in the year j; S j: the number of patents in the year j; df ij : document frequency of the concept i in the year j. Table 5 shows 20 concepts of each period (from 2011 to 2014 and from 1976 to 2014) with the highest tf-idf. 
Results and Discussion
The data source, which was presented in tables and figures above, suggests some findings. Firstly, Table 2 and Figure 2 demonstrate that the number of patents of all system levels significantly increased from 1976 to 2014, especially from the end of the 1990s and the beginning of the 2000s forward. Applying the formula of Paquett [31] , the compound growth rate of patents in all system levels is: It is really obvious that the super-system (city infrastructures) had the huge contribution to this whole picture due to its large CGR: 5.81% (calculated by the same formula), meanwhile the CGRs of the core system, the sub-system and the associated system are 3.40%; 2.19% and 1.53%, respectively. Besides, the CGR of the super-system is even greater than that of the total US patent count from 1976 to 2014 ( 38 250,412 65,795 − 1 = 3.58%). Secondly, in addition, Table 4 , disaggregation of the super-system, shows some driving forces of this system level which have the greatest patent count among all elements: light, electricity and communication, and climate change and environment protection. The CGRs of these elements are also really high: 6.56%; 6.32%; and 5.74%; respectively.
Thirdly, as mentioned above, Table 2 and Figure 2 express the dominant code of the four system levels in the whole time of the period was A (the super-system), which means that besides its huge growth rate, the super-system also has the largest number of patents every year.
Fourthly, relative values of all system levels ( Table 3 ) manifest how each system level developed over years. While T-DNA by relative values was represented by mostly code D (the associated system) from 1976 to 1995 (the first stage), the period from 1996 to 1999 (the second stage) is the transformation (which looks random in each year) and from 2000 forward (the third stage), code A (the super-system) was the dominance. The contributive volume (relative value) of the associated system of each year in the first stage is about 0.02 or 0.03 and these were also the high number in comparison with the other system levels in this stage. However, in the next stages, the volume of the associated one has not changed much. On the contrary, the super-system had the very low contributive amount of 0.01 in the first stage, but this volume considerably raised to 0.03, 0.04, 0.05, or even 0.06 in the third stage. This presents that there were very big changes in the super-system from 2000 forwards, which is explained by the fifth finding.
Fifthly, in the disaggregation of the super-system, Table 4 expresses each element's contributive volume of each year in its total patent count from 1976 to 2014 (numbers in brackets). Especially, from 2000 forward, electricity and communication, and climate change and environment protection have always been in T-DNA by relative values of elements in the super-system since the contributive volume of these two elements considerably increased and had a large change in this stage, as Han et al. [8] propose that environment, electricity and communications have been significant issues recently. This made the super-system dramatically increase in its patent count and its relative values in comparison to other system levels from 2000. Furthermore, patent counts of electricity and communication, and climate change and environment protection in 2014 increased 10 times compared to 1976 and their growth factor was the largest compared to other components (2 or 3 times).
Sixthly, Table 4 and Figure 3 also show the dominant absolute values of the super-system belonged to electricity and communication. This element always had the greatest number of patents among several elements of this system level, presenting its large contribution to the super-system over years.
Seventhly, Appendix C- Figure 4 , and Appendix D- Figure 5 show T-DNA by absolute values of the sub-system and associated system. The dominant code of the former has always been code 3 (door, window, lock, etc.), and code 2 (materials) has been dominant in the latter. Moreover, all elements of the sub-system and the associated system had the low growth factor of 2-2.6 and 1.5-2, respectively. Furthermore, Appendices C and D also present T-DNA by relative values of these two system levels (in brackets) but the finding does not show any special results as the dominant codes look like random over years in both system levels.
Eighthly, in Table 5 , in both periods (in 2011 to 2014 and the whole time from 1976 to 2014), by applying tf-idf to the core system, several interesting concepts related to buildings and their parts such as 'building structure', 'protective shelter', 'side wall', 'panel roof', 'floor panel', 'pole pole', 'lower portion', etc., are found. This fact is a predicted result as those concepts are definitely used to describe buildings-the core system. However, two new concepts which have emerged in the latest four years from 2011 to 2014 are 'panel solar' and 'turbine wind'. These concepts include solar and wind energies-the important parts of city infrastructures in urban innovation, which means that technologies in the core system have started to develop in the direction of urban innovation visions.
Conclusions
Urban innovation focuses on improvement of city infrastructures in proper processes to achieve urban innovation visions. One major influence of urban innovation is the sphere of technology and we aim to understand in detail which technologies are driving. For this purpose, we investigate urban innovation in a T-DNA approach. We find that the core system of buildings, the sub-system regarding parts of buildings, and the associated system have only limited impact on the development of urban innovation. Still they all grew with more or less the same rate as the total US patents. It is the super-system which drives dominantly. In particular, technologies in electricity and communication as well as technologies related to climate change and environment protection have had a major increase in terms of granted patent count between 1976 and 2014 by factor ten (compared to other technologies with a factor around two or three). Especially, from 2000 forward, the super-system has had big increases in such two technologies.
Theoretical implications: Our study provides a systematic classification of technologies regarding urban innovation in the framework of the T-DNA. It shows the development of technological landscape which can be used in other researches as well. It provides a better understanding in particular how the infrastructures are developing and driving the other parts of urban innovation. The modeling of T-DNA may also be interesting for other research fields, in particular if they are based on some kinds of infrastructures.
Practical implications: Our research may help managers in companies as well as politicians in urban areas. Managers can analyze the drivers of urban innovation based on the T-DNA structure, use it as technology monitoring system, analyze the implications for technologies forecasting, and integrate major drivers in their business. Politicians can check if their decisions regarding urban innovation take account of all relevant elements of the four system levels. According to these assessments, they can adapt to the new environmental situations and technological opportunities. The super-system, especially the technologies in electricity and communication as well as climate change and environment protection have been identified as important drivers for urban innovation, so planners should consider their impact more comprehensively in the future. However, specific development in other system levels should be paid attention as well besides infrastructures and services in the super-system since urban innovation visions, which are mentioned in the theory, include the development of more durable buildings and natural materials suitable to each city's weather.
Limitations: As usual, our approach is limited in several ways: (i) We use patent classifications to delineate relevant technologies. Although we did an extensive refinement, some patents in particular in the classes of super, sub and associated system may only stay in loose relationship to urban innovation. (ii) We only looked at the technological drivers of urban innovation. Urban innovation is based on not only technologies but also a complex cooperation of central actors, such as the citizens, the government, the planners, the companies, and others, which may influence the technological development and in particular the acceptance of specific technologies as well. (iii) Our data was based on the USPTO. Although the US market for urban innovation is large, pioneering cities may be found in other countries as well, such as China, Singapore, or United Arab Emirates. Hence, regional characteristics may influence patenting and in consequence our results. (iv) In our analysis, we do not consider the inner movement of technologies, e.g., in convergence processes. For this reason, we cannot answer which technologies boundaries are blurring.
Further research: Our further research is connected to overcome the limitations: (i) Better delineations of relevant technologies could be developed based on co-classification or co-citation analyses. (ii) The system approach, which constitutes the T-DNA, could be enlarged to different actors who cooperate with each other for urban innovation. For instance, Twitter analyses of citizens could show how people think about a technology and in which way they are going to use it. (iii) Our classification is based upon the Cooperative Patent Classification (CPC), which is a follow-up of the International Patent Classification (IPC). Other researchers could rely on this classification in other countries, in which one of these patent classifications (CPC or IPC) is used in their patent systems. For instance, they might compare the results from the USA with results from other developed countries, such as Canada, France, or the UK, and from emerging countries, such as China, India, or Brazil, to find out similarities and differences in the development of urban innovation. Our T-DNA classification can be used to select two cities in different countries in order to analyze regional characteristics. Our results can lead researchers to a focus on such drivers of urban innovation that had major influence in the past and still have major influence currently in the present and in the future because many patents are still valid and alive. (iv) Further research could focus on the movement between technologies, for instance based on a co-classification, a co-citation, or a semantic patent analysis. 
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The first author is doing the doctorate research with the financial support from VIED scholarship of Ministry of Education and Training in Vietnam. The funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to publish the results. Technologies relating to the processing of minerals 1 "E04H 4/00: Swimming or splash baths or pools" and "E04H 17/00: Fencing, e.g., fences, enclosures, corrals" include parts of buildings, so they must be in the sub-system. "E04H 7/00: Construction or assembling of bulk storage containers employing civil engineering techniques in situ or off the site" is a tool which is created in construction sites to contain some kinds of fluids, gases or materials for building processes, so it must be in the associated system. 2 "E02B 11/00: Drainage of soil, e.g., for agricultural purposes"; "E02B 13/00: Irrigation ditches, i.e., gravity flow, open channel water distribution systems"; "E02B 15/00: Cleaning or keeping clear the surface of open water; Apparatus therefor"; and "E02B 17/00: Artificial islands mounted on piles or like supports, e.g., platforms on raisable legs; Construction methods therefor" are not related to buildings and its super-system. 3 "Y10S 52/03: Static structures, e.g., buildings: Trailer or mobile home skirt"; "Y10S 52/16: Static structures, e.g., buildings: Roofing with pressure sensitive adhesive, e.g., shingle"; and "Y10S 52/17: Static structures, e.g., buildings: with transparent walls or roof, e.g., sunroom" include parts of buildings, so they must be in the sub-system. All CPC sections/classes/subclasses which are highlighted in grey should be deleted after the refinement of the super-system.). 
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